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What is claimed is: ' 

1. A method for transmitting voice from a presenting computer to one or more client 
: computers oyer a computer network, comprising the steps of: 

. '.' inputting audio data into the presenting computer; 

monitoring the audio data to distinguish between periods of sound and periods of silence; ' 
storing the audio data associated with the periods of sound; and 
transmitting the audio data from said storing step to the client computers. 

2. The method of claim 1 , wherein said storing step includes storing the audio data in a frame 
buffer having a predetermined size, and said. transmitting step occurs whenever said monitoring step 
detects a period of silence or whenever the frame buffer is full. 

( 3. The method of claim 2, the method further comprising the step of: 

. creating a voice buffer from the frame buffer before said transmitting step. 

4. The method of claim 3, wherein said creating step is accomplished by compressing the 
contents of the frame buffer. 

5. The method of claim 4, further comprising the step of: ; 
saving the voice buffer in a data structure. 

6. The method of claim 5, wherein said transmitting step further comprises the steps of: 
observing the data structure to identify when one or more new voice buffers have been saved; 

' ' . V ' and *' \ " : . . 

sending e;ach of the one or more new voice buffers to the client computers. 

7. The method of claim 6, wherein said transmitting step is performed using a separate 
listening thread for each of the client computers. • 
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8 . The method of claim 7, wherein the data structure is a circular list having a predetermined 



size. 



9. The method of claim 7, wherein said sending step is performed via an open HTTP 
connection to each of the client computers. • ■ 

5 10.. The method of claim 7, wherein said saving and transmitting steps are performed by a 

■ server, the method further comprising the step of; 

transferring the voice buffer from the presenting computer to the server. . 

11. The method of claim 7, wherein said creating, saving, and transmitting steps are 
performed by a server, the method further comprising the step of: 

10 transferring the frame buffer from the presenting computer to the server. 

12. The method of claim 9, wherein said saving and transmitting steps are performed by a 
server, the method further comprising the step of: 

transferring the voice buffer from the presenting computer to the server. 

13. The method of claim 9, wherein said creating, saving, and transmitting steps are 
15 performed by a server, the method further comprising the step of: 

transferring the frame buffer from the presenting computer to the server. 

14. The method of claim 1, wherein said storing step further comprises the steps of: 
maintaining a small portion of audio data associated with the periods of silence just before 

the periods of sound; 

20 < first-recording said small portion of audio data along 1 with, and preceding, the audio data 
associated with the periods of sound, in a frame buffer having a predetermined size; 

. ^ ' and " 
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second-recording a small portion of audio data associated with periods of silence that occur 
after the audio data associated with the periods of sound, at the end of said frame 
; buffer. / ' 

15. The method of ciaim 14, wherein the transmitting step occurs whenever said monitoring 
5 step detects a period of silence longer than either of said small portions, or whenever said frame 

buffer is full./! ' 

16. The method of claim 15, the method further comprising the step of: 

' creating a voice buffer from the frame buffer before said transmitting step. 

. 1 7. The method of claim 16, wherein said creating step is accomplished by compressing the 
10 contents of the frame buffer. 

18. The method of claim 17, further comprising the step of: 
saving the voice buffer in a data structure. 

1 9. The. method of claim 18, wherein said transmitting step further comprises the steps of: 
observing the data structure to identify when one or more new voice buffers have been saved; 

15 , . and 7 ' \" 

sending each of the new voice buffers to the client computers. 

20. The method of claim 19, wherein said transmitting step is performed by multiple 
listening threads, one for each of the client computers. " . 

2 1 . The method of claim 20, wherein the data structure is a circular list of predetermined 
20 size. . / ; 

22. The method of claim 20, wherein said sending step is performed via an open . HTTP 
' connection to each of the client computers. 
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23. The method of claim" 20, wherein said saying and transmitting steps are performed by a 
server, the method further comprising the step of: • 

transferring the voice buffer from the presenting computer to the server. 

24. The method of claim 20, wherein said creating, saving, and transmitting steps are 
> 5 performed by a server,. the method further comprising V 

transferring the frame buffer from the presenting computer to the server. 

25. The method of claim 22, wherein said saving and transmitting steps are performed by a 
server, the method further comprising the step of: 

transferring the voice buffer from the presenting computer to the server. .. 
10 26. The method of claim 22, wherein said creating, saving, and transmitting steps - are 

performed by a server, the method further comprising the step of: 

transferring the frame buffer from the presenting computer to the server. 
' 27. A system for allowing a presenting computer to transmit voice to one or more client 
computers via a computer network, comprising: 
1 5 a data store on the presenting computer for storing audio data; 

a microphone coupled to said data store for inputting audio data; and 
a recorder coupled to said data store and to said computer network, for monitoring said audio 
data to distinguish between periods of sound and periods of silence, and for . 
transmitting said audio data associated with periods of sound to said client 
20 computers. 

28. The system of claim 27, wherein the recorder stores the audio data associated with, 
periods of sound on the data store in a frame buffer, and transmits the frame buffer when the recorder 
detects a period of silence or the frame buffer is full. 
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29. The system of claim 28, wherein the recorder compresses the* frame buffer, to thereby 
create a voice buffer, before transmission to the client computers. 
,30. The system of claim 29, further comprising: 

' • . • ■ . • • . . . ' i - . 

a data structure resident on said data store, wherein said recorder stores one or more voice 
5 ■ buffers; and . - 

a voice position pointer resident on said data store, which points to a location in said data 
structure in which to store a next voice bufferof said one or more voice buffers. 

31. The system of claim 30, wherein the recorder includes one or more separate listening 
threads, one for each of said client computers, and each of the listening threads transmits to an 

10 associated one of said client. computers, the system further comprising: ' 

. one or more separate listening position pointers, resident on said data store, one for each of 
said separate listening threads, Wherein said listening pointers indicate which of said 
• one or more voice buffers is to be transmitted to said associated client computer. 

32. The system of claim 31, wherein the data structure is a circular list. 

15 33. The system of claim 32, wherein the recorder uses one or more open HTTP connections 

for transmission to each of said one or more client computers. 

34. The system of claim 33, wherein the recorder includes a small portion of preceding and 
terminating silence when it stores the audio data associated with periods of sound. 

35. A system for allowing a presenting computer to transmit voice to one or more client 
20 computers via a computer network, comprising: 

a .data store on said presenting computer for storing audio data; 
a microphone coupled to said data store for inputting audio data; 
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a recorder coupled to said data store and to said computer network, for monitoring said audio 
data to distinguish between periods of sound and periods, of silence, and for 
transmitting audio data associated with periods of sound to a server; and 
said server is coupled to said computer netwprk for storing said audio data received from said 

recorder, and for transmitting said received audio data to said client computers.. 
36. The system of claim 35, wherein the recorder stores the audio data associated with 
periods of sound on the data store in a frame buffer, and transmits the frame buffer when the recorder 
detects a period of silence or the frame buffer is full. 

.'. 37. The system of claim 36, wherein the recorder compresses the frame buffer to thereby 
create a voice buffer, before transmission* to the client computers. 

38. The system of claim 37, further comprising: : 

a data structure resident on said server, for storing one or more voice buffers received from 
said recorder; and . : 

a voice position pointer resident on said server, which points to a location in said data 
structure in which to' store a next voice buffer of said one or more voice buffers. 

39. The system of claim 38, wherein the server maintains one or more separate listening 
threads,, one for each of said client computers, and each of said listening threads transmits to an 
associated one of said client computers, the system further comprising: 

one or more separate listening position pointers, resident on said server, one for each of said 
separate listening threads, wherein said listening pointers indicate which of said one 
or more voice buffers is to be transmitted to said associated client computer. 

40. The system of claim 39; wherein said data structure is a circular list 
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4 1 . The system of claim 40, wherein said listening threads utilize one or more open HTTP 
connections for transmission to each of said client computers. 
' 42. The system of claim 41 , wherein said recorder includes a small portion of preceding and 

terminating silence when it stores the audio data associated with periods of sound. 
5 43 . A computer program product comprising a computer useable medium having computer 

;"' program instructions stored therein for enabling a presenting computer to transmit voice to one or 
more client computers, wherein said computer program product comprises instructions for: 

monitoring incoming audio data to distinguish between periods of sound and periods of 
silence; and 

10 transmitting sound to the client computers. • . • 

44. The computer program product of claim 43 , further comprising program instructions for 
; setting a threshold for distinguishing between periods of sound and periods of silence in said 

monitoring step. 

45. The computer program product of claim 44, further comprising program instructions for: 
15 storing said incoming audio data in a frame buffer if said audio data exceeds said threshold; 

. and ( ' ' - • • 

creating a voice buffer from the frame buffer when said incoming audio data falls below the 
threshold or the frame buffer is full. 

46. The computer program product of claim 45, further comprising program instructions for 
20 storing said voice buffer in a data structure which holds one or more voice buffers. 

47. The computer program product of claim 46, further comprising program instructions for 
transmitting the voice buffers in the data structure independently to each of the client computers. 
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48. The computer program product of claim 47, wherein said transmitting program 
instructions utilize an open HTTP connection to each of the client computers. 

49. The computer program product of claim 47, further comprising program instructions for 
compressing the frame buffer in said creating program instructions, 

50. The computer program product of claim 47, further comprising program instructions for 
adding small bookends of silence to both ends of the frame buffer in said creating program 
instructions. 

5 1 . A computer program product comprising a computer useable medium having computer 
program instructions stored therein for enabling a presenting computer to transmit voice, via a 
server, to one. or more client computers, wherein said computer program product comprises 
instructions for: . / 

at the presenting computer, monitoring incoming audio data to distinguish between periods 

of sound and periods of silence; , ; 
at the presenting computer, creating one or more voice buffers from the incoming audio data; 
at the presenting computer, transmitting the voice buffers to the server; 
at the server, maintaining the voice buffers in a data structure; and 
at the server, transmitting the voice buffers to the client computers. 

52. The computer program product of claim 5 1 , further comprising instructions for setting 
a threshold for distinguishing between periods of sound and periods of silence. 

53. The computer program product of claim 52, further comprising instructions for; . 
storing the incoming audio data in a frame, buffer if the audio data exceeds the threshold; and 
creating a voice buffer from the frame buffer when the incoming audio data falls below the 

' • . threshold or the frame buffer is full. 
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54. The computer program product of claim 53, further comprising instructions for 
independently transmitting the voice buffers stored in the data structure to each of the client 
computers. 

55. The computer program product of claim 54, wherein said -transmitting program 
5 instructions utilize an open HTTP connection to each of the client computers. 

56. The computer program product of claim 54, further comprising program instructions for 
compressing the voice buffers received by the server before storing them in the data structure. 

57. The computer program product of claim 54, further comprising program instructions for 
' compressing the frame buffer in said creating program instructions. 

1 0 58. The computer program product of claim 47, wherein said data structure is a circular list, 

the program product further comprising instructions for maintaining said circular list. 

59. The computer program product of claim 54, wherein said data structure is a circular list, 
the program product further comprising instructions for maintaining said circular list. 

60. A method for transmitting voice as part of a collaborative web browsing session from a 
15 presenting computer to one or more client computers over a computer network, comprising the steps 

• of: • • \ '. ■ . " - . , ' ' , :. . 

inputting . audio data into the presenting computer; 

monitoring the audio data to distinguish between periods of sound and periods of silence; 
storing the audio data associated with the periods of sound; and \ 
20 transmitting the audio data from said storing step to the client computers. i 

61. The method of claim 60, wherein said storing step includes storing the audio data in a 
frame buffer having a predetermined size, and said transmitting step occurs whenever said 
monitoring step detects a period of silence or whenever the frame buffer is full. 
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62. The method of claim 61, the method further comprising the step of: 

creating a voice buffer from the frame buffer before said transmitting step. 

63 . The method of claim 62, wherein said creating step is accomplished by compressing the 

contents of the frame buffer. ' : 

64. The method of claim 63, further comprising the step of: 
saving the voice buffer in a data structure. : ,• 

65. The method of claim 64, wherein said transmitting step further comprises the steps of: 
observing the data structure to identify when one or more new voice buffers have been saved; 

" and '•• v / ; ; ■ ' 

sending each of the one or more new voice buffers to the client computers. 

66. The method of claim 65, wherein said transmitting step is performed using a separate 
listening thread for each of the client computers. 
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